Correction of phenotype in a thalassemia mouse model using a nonmyeloablative marrow transplantation regimen.
Gene therapy, the replacement of normal human beta- or gamma-globin genes into the hematopoietic stem cells of patients with homozygous beta-thalassemia, is a promising therapy for the future. High-level lineage-specific stable globin expression in transduced cells reinfused into patients in an autologous transplantation setting could be curative, if successful. Previous studies have shown high-level donor chimerism in nonmyeloablated non-thalassemic hosts. We have now studied the conditions for stable long-term engraftment of normal cells into a thalassemia mouse model that lead to high-level donor chimerism and correction of the abnormal phenotype. Thalassemic female mice treated with 0 to 300 cGy whole-body irradiation received transplantations of donor cells harvested from wild-type males. Engraftment of male cells was quantitated by Y-chromosome polymerase chain reaction analysis of blood and marrow progenitors, and changes in hemoglobin levels, red cell morphology, and spleen size were measured at various times posttransplantation. High-level stable donor cell engraftment was achieved in mice given 200 cGy and receiving transplants of 2 x 10(7) or more donor cells. The anemia, abnormal peripheral blood smears, and splenomegaly improved in the thalassemic mice that had successful engraftment. These studies demonstrate that stable and successful levels of engraftment of normal cells can correct the thalassemic phenotype without fully myeloablating the host. This animal model should allow us to test the amount of cytoreduction required and the level of engraftment and beta-globin expression needed in autologous transplantation of beta-globin gene-transduced cells to correct the abnormal phenotype in thalassemic mice, and it may be relevant to human clinical trials, as well.